Dysfunction of the brain glutamate system has been associated with alcoholism. Ionotropic glutamatergic alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid receptors (AMPARs) play an important role in both neurotransmission and post-synaptic plasticity. Alterations in AMPAR densities may also play a role in the neurobiological changes associated with alcoholism. In the present study, [ 3 H] AMPA binding density was evaluated in the nucleus accumbens (NAc), frontal cortex, anterior cingulate cortex (ACC), dentate gyrus and hippocampus of Cloninger type 1 (n ¼9) and 2 (n ¼ 8) alcoholics, and compared with non-alcoholic control subjects (n ¼10) by post-mortem whole-hemisphere autoradiography. The [ 3 H] AMPA binding density was significantly higher in the ACC of early onset type 2 alcoholics when compared with controls (p ¼0.011). There was also a significant negative correlation between [ 3 H] AMPA binding and previously published results of dopamine transporter (DAT) density in the ACC in these same brain samples (R¼ À0.95, p ¼0.001). Although preliminary, and from a relatively small diagnostic group, the present results help to further explain the pathology of alcohol dependence and impulsive behaviour in type 2 alcoholics.
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Introduction
The habitual consumption of alcohol is one of the leading risk factors of death among the working age population (World Health Organization, 2011) , and alcohol misuse is now considered to be the most harmful drug of abuse when harm to both the individual and society are taken into account (Nutt et al., 2010) . Alcoholics are a heterogeneous group with a wide spectrum of emotional, social and medical problems. In Cloninger (1988, 1995) typology of alcoholism, alcoholics are divided in to two groups; type 1 and 2 alcoholics. The main characteristics for these two groups of alcoholics are the age of the onset (o 25 years in type 2 and 425 years in type 1) and behavioral traits such as impulsive and antisocial behavior in type 2 alcoholics, contrasted with a susceptibility to anxiety in type 1 alcoholics. Different receptor binding profiles have been reported between type 1 and 2 alcoholics; e.g., dopaminergic and serotonergic receptors and transporters (Tupala and Tiihonen, 2004; Leggio and Addolorato, 2008) .
Positive and negative reinforcement learning are at the heart of pathologic addictions and, on a neural network level, synaptic plasticity with the addition and removal of glutamatergic alphaamino-3-hydroxy-5-methylisoxazole-4-propionic acid receptors (AMPARs) in the post-synaptic dendrite, which is thought to be a key mechanism for learning (Koob and Le Moal, 2008; Barry and Ziff, 2002; Bredt and Nicoll, 2003; Collingridge and Singer, 1990; Kessels and Malinow, 2009; Malinow and Malenka, 2002; Scannevin and Huganir, 2000) . Evidence from both animal and human studies associates the function of the fast-acting ionotropic AMPARs to the pathology of alcoholism and other forms of addiction (Di Ciano and Everitt, 2001; Johnson et al., 2003 Johnson et al., , 2007 . In clinical studies, topiramate, an antagonist of AMPA and kainate receptors and agonist for GABA-A receptor, has been shown to be effective in the treatment of alcoholism (Johnson et al., 2003 (Johnson et al., , 2007 . Conversely, AMPAR potentiators have also been studied in the pharmacologic treatment of addiction. For example, upregulation of AMPAR in the nucleus accumbens (NAc) seems to increase the extinction of cocaine-seeking behavior in rodents (Sutton et al., 2003) 
